Poor adherence to medication is a major public health challenge. Here, we aimed to determine the adherence to oral and topical medications and to analyze underlying associated factors using the translated Japanese version of Morisky Medication Adherence Scale-8 regarding urticaria treatment. Web-based questionnaires were performed for 3096 registered dermatological patients, along with a subanalysis of 751 registered urticaria patients in this study. The adherence to oral medication was significantly associated with the frequency of hospital visits. Variables that affected the adherence to topical medication included age and experience of drug effectiveness. The rate of responses that "It felt like the symptoms had improved" varied significantly among the dermatological diseases treated with oral medications. Dermatologists should be aware that adherence to the treatment of urticaria is quite low. Regular visits and active education for patients with urticaria are mandatory in order to achieve a good therapeutic outcome by increasing the adherence.
INTRODUCTION
Urticaria is one of the most common skin diseases and is characterized by the appearance of itchy wheals and flares that usually disappear within hours.
1 "Spontaneous urticaria" is the most common type, in which wheals develop spontaneously over the course of a day. It consists of acute (spontaneous) urticaria and chronic (spontaneous) urticaria, in which wheals occur for less than 6 weeks or 6 weeks or more, respectively. 2 In Japan, the term "chronic urticaria" is used to represent, on some occasions, urticaria that continues for more than 1 month regardless of the presence of triggers. 1 The medication adherence of patients with acute urticaria does not seem to affect the outcome, because it is usually self-limiting. However, in chronic urticaria, poor adherence often results in the failure of treatment and the relapse of symptoms. Recently, an eight-item self-reporting scale was developed by Morisky et al., 3 
called the Morisky Medication
Adherence Scale-8 (MMAS-8). Although this scale originally targeted oral medication for hypertensive patients, we recently assessed the medication adherence for oral and topical remedies using a translated Japanese version of MMAS-8. 4, 5 We also performed a subanalysis of 751 registered patients with urticaria in this study.
METHODS
This study was conducted among patients registered in a monitoring system established by Macromill (Tokyo, Japan) which has been described elsewhere. 4, 5 Our Web-based questionnaire included questions on the following items: age, sex, marital status, annual income, employment status, educational status, smoking habit, alcohol consumption, frequency of hospital visits, disease duration, main health-care institution, oral or topical medication, experience of the effectiveness of oral medication, experience of the effectiveness of topical medication, experience of adverse events associated with oral medication, experience of adverse events associated with topical medication and overall satisfaction with treatment, as well as MMAS-8 for oral medication and MMAS-8 for topical medication. The characteristics of the whole sample and of the groups with different levels of adherence in terms of the MMAS-8 score are presented. The v 2 -test for categorical variables or ANOVA for continuous variables was used to evaluate the differences in the study variables among the three adherence groups. Internal consistency was assessed using Cronbach's alpha. An acceptable Cronbach's alpha value is considered to be 0.7 or more. 6 Known group validity was assessed through the association of items and MMAS categories using correlation coefficient and covariance. All analyses were performed using STATA version 9 (StataCorp, College Station, TX, USA). The significance level was set at P < 0.05.
RESULTS
Demographic data of the 751 patients with urticaria are summarized in Table 1 . The mean age of these subjects was 45.4 years (range, 17-80) and 33.6% of them were male. Among these 751 patients, a total of 673 took oral medication and 528 were treated with topical medication. Mean adherence scores by MMAS-8 were 4.9 for oral and 4.2 for topical medication. The reliability scores (i.e. Cronbach's alpha) were 0.683 for oral MMAS-8 and 0.726 for topical MMAS-8, which demonstrated moderate to high reliability of the Japanese version of MMAS-8. As shown in Table 2 , the adherence to oral medication was significantly associated with the frequency of hospital visits. Variables that affected the adherence to topical medication were age, disease duration and experience of drug effectiveness.
Among the 673 urticaria patients with oral drugs, 75 (11.1%) admitted that they ignored doctors' instructions, whereas 124 of the 528 (23.5%) urticaria patients with topical remedies did so. Although 29.0% (36/124) of patients stopped applying topical remedies because they thought their lesion had been cured, significantly more patients (48.0%; 36/75) stopped oral drugs due to the same reason, suggesting that the adherence to oral drugs could be affected more by patients' own decisions regarding continued medication use ( Table 3 ). Factors that influence adherence to oral and topical medication were investigated. Patients' reasons for not adhering to their doctors' instructions were explored. As shown in Table 3 , the rate of responses that "It felt like the symptoms had improved" varied significantly among the four skin diseases treated with oral medications. There was no significant difference in the rates of patient adherence to topical treatment plans among the four diseases.
DISCUSSION
Demographic data showed that at least 76.2% of patients suffered from chronic urticaria (for half a year or longer, Table 1 ), although the subtypes of urticaria (e.g. spontaneous or inducible) were unknown. Previous reports showed that approximately 70% of patients with urticaria suffered from the spontaneous type. 7, 8 Therefore, at least half of the patients with urticaria in this survey could be classified as having chronic spontaneous urticaria. The proportion of female patients (66.4%) was approximately double that of the male ones (33.6%). In addition, the percentage of patients aged in their 30s to 50s, in the prime of life, was 82.3%. These demographic data are compatible with previous investigations on chronic urticaria. 9, 10 In our Web-based questionnaires, the patients were asked whether or not they had received medical treatment at a medical institution in the past year. The patients who answered that they had received medical treatment for atopic dermatitis, urticaria, psoriasis or tinea were asked the following additional question: "How much time has passed since you were diagnosed with that skin disease?". Thus, patients who answered this question might have included patients with acute urticaria. Because the symptom of acute urticaria resolves in a short time, these patients have fewer adherence-related problems, and may have better adherence to medication. Actually, in topical medication, patients with a disease duration of less than 6 months demonstrated significantly better adherence. However, in oral medication, no significant difference was observed in adherence between patients with different disease durations. This implies that patients with urticaria who require oral medication have poor adherence to medication irrespective of disease duration. In future study, we believe that we need to perform specific selection of patients with chronic spontaneous urticaria, in whom poor adherence is often observed ( Table 2) .
Adherence refers to patients actively participating in the therapeutic decision-making process and being treated accordingly.
11 Improving adherence via patient-doctor communication is essential for proper treatment. Common causes of poor adherence include a high frequency of medication administration, denial of the existence of an illness, a lack of understanding of the benefits of medication and cost. 12 In Europe, treatment in accordance with guidelines improved adherence, so the early application of guideline-based chronic urticaria management may be a cost-effective way to improve outcomes. 13 For urticaria, the dose of oral medication (antihistamines) required for remission is dependent on the individual. Interminable treatment may lead to poor adherence. Among the four groups of dermatology patients (atopic dermatitis, urticaria, psoriasis and tinea), those with urticaria showed the poorest adherence, followed by those with atopic dermatitis. 4 Compared with patients with hypertension and diabetes, with whom comparative studies were conducted, patients with urticaria showed poorer adherence. 3, 14 The reasons for such poor adherence are believed to be as follows: symptoms with fluctuating severity, the ease with which patients can stop treatment by themselves and low disease severity (not life-threatening). Although advances in Japanese health care have made treatment accessible at any time at low cost, atopic dermatitis and urticaria are diseases that significantly impair the quality of life of patients, 15 so poor adherence should not be ignored.
In conclusion, to improve adherence to urticaria treatment, patients should be aware of the importance of continuing oral medication for a certain period proactively, even if they do not have any symptoms. Concurrently, evidence is needed to show how long patients should continue oral medications depending on the severity and duration of urticaria. Furthermore, the evidence-based treatment guidelines for urticaria should be widely accepted by not only dermatologists, but also primary physicians.
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